Background: Impairment of nerve conduction may occur in hypothyroidism which usually develops insidiously over a long period of time due to irregular taking of drugs or lack of thyroid hormone replacement. Objectives: To evaluate the thyroid hormone status and the clinical and electrophysiological changes in hypothyroid patients in order to observe their relationships with nerve conduction changes. Methods: Thirty healthy euthyroid subjects with the age range from 20 to 50 years of both sexes were as control and 15 hypothyroids with TSH with <60 MIU /L and the duration of 6 months to 5 years were as experimental. Serum TT 3 , TT 4 were measured by RIA and IRMA method. The distal latency (D L) and Nerve Conduction Velocities (NCV) for sensory and motor function were measured by a standard electrophysiological technique in median and ulnar nerve for upper limb and for lower limb, in sural nerve for sensory function and common peroneal nerve for motor function. Data were analyzed statistically by unpaired 't' test, Z test, Pearson's correlation coefficient test. Results: Both TT 3 , TT 4 levels were significantly (P<0.001) lower in hypothyroids. Again, 60% hypothyroids and 10% euthyroids (P<.001) had abnormal NCV. The relationships of TSH with both the median and ulnar sensory and motor distal latencies, common peroneal motor and sural sensory distal latencies and ulnar sensory conduction velocity were positive. But these relationships were negative with the median and common peroneal motor nerve conduction velocities, sural sensory conduction velocities. Only the relationships between median sensory distal latency and TSH was statistically significant (P <0.05). Again, a positive correlation of TT 3 and TT 4 with the median, and sural sensory and common peroneal motor conduction velocities, but negative correlation with median motor and sural sensory latencies were found. In addition, positive correlation between TT 3 and ulnar sensory and between TT 4 and Ulnar motor conduction velocities were observed. Again the relationships median and ulnar sensory latencies were negative with TT 4 only. The value of coefficient between TT 4 and sural distal latency and conduction velocities were statistically significant (P<0.05). Conclusion: Results of this study showed that the impairment of nerve conduction occurs in hypothyroidism.
latencies and nerve conduction velocities in hypothyroid patients to observe the nerve conduction impairment and functional status of peripheral nerves in thyroid deficiency. Investigators observed the increased in distal latency with decreased in conduction velocities in the peripheral nerves with the patients of hypothyroidism that might be an indication of nerve conduction impairment. 2 The investigators studied nerve conduction parameters in hypothyroid patients to observe the functional status of peripheral nerves in thyroid deficiency. [2] [3] [4] Most of them had shown that deficiency of thyroid hormones cause nerve conduction impairment of different peripheral nerves but more commonly the median nerve. The common nerve conduction parameters done by the investigators include sensory motor distal latencies (dl), sensory motor conduction velocities (NCV) in different peripheral nerves. Conduction impairment of the nerve revealed by the increased distal latency (dl) and decreased conduction velocities (NCV) in that nerve and investigator s also suggested that the nerve conduction impairment is frequent in the advanced hypothyroidism. [2] [3] [4] So, it can be said that nerve dysfunctions are common in thyroid deficiency and there is a relationship of the nerve conduction impairment with the hormonal status in hypothyroidism. These findings are in agreement with the findings of some other investigators 3 .
Some of the previous study had mentioned that the severity and duration of hypothyroidism may have some relations with the clinical pictures of nerve conduction impairment but no study has yet been carried out on that aspect in our country. [2] [3] [4] Moreover, a few data regarding the normal values of nerve conduction parameters of healthy Bangladeshi population are available 5 but no data in hypothyroid patients on these aspects are yet available.
So, this study has designed to find out the relationships of nerve conduction parameters with the thyroid status in hypothyroid patients with an aim to give a guideline to the physicians for proper and better management of the patients and also to create awareness among these group of patients so that they can take early treatment and prevent the complications like nerve conduction impairment.
Methods
A total number of 45 subjects with the age range of 20 to 50 years of both sexes were included in this study, of whom 30 euthyroids (TSH=0.3-5MIU/L) were included in group A (control) and 15 hypothyroids (TSH < 60 MIU/L) were included in group B (study group). The duration of the disease varied from 6 months to 5 years. The objectives of the study were explained to each of the subjects and their written consents were taken. Detailed medical history was taken regarding drug intake and general and clinical examinations were done. The hormones were measured by RIA 6, 7 for TT 3 and TT 4 and IRMA 8 for TSH. The nerve conduction studies were done by electrophysiological method with a standard NCV machine 3, 4 .
The statistical analysis was done by unpaired t test, Z and Pearson's correlation coefficient test.
Results
All the parametric variables were expressed as mean (±SD). The comparison of the values was done among the different groups. In this study, the mean TT 3 and TT 4 were significantly lower in hypothyroids in comparison to those of healthy (Table I) . Again, nerve conduction study also revealed, 9 (60 %) of the hypothyroid subjects had the nerve conduction impairment , where as only 3 (10%) of euthyroid showed this, but 27 (90%) of them had normal study (Table II) . The relationships of the nerve conduction parameters with the TSH level (Table III) revealed positive relationships with the median and ulnar sensory and motor distal latencies, ulnar sensory conduction velocity, common peroneal motor distal latency and sural sensory distal latency, But the relationships were negative with the median and common peroneal motor nerve conduction velocities, sural sensory conduction velocities. Among these, the relationship of TSH and median sensory distal latency was only statistically significant (P <0.05).
Relationships of the nerve conduction parameters with TT 3 showed a positive relationships with the sensory conduction velocities (NCV) of median, ulnar and sural nerves, the sensory distal latencies (dl) of median and ulnar nerves, motor conduction velocities (NCV) of common peroneal nerve , motor latencies (dl) of ulnar and common peroneal nerves where as the negative relationships were observed with median motor distal latency (dl) and conduction velocities (NCV) , ulnar motor conduction velocity and sural sensory latency (dl), although none of all these relationships were statistically significant.
Relationships between TT 4 and nerve conduction parameters showed a positive relationship with the Median and sural sensory and ulnar and common peroneal motor conduction velocities (NCV), ulnar and common peroneal motor latencies (dl) but the relationships were negative with the median, ulnar and sural sensory distal latencies (dl) and median motor and ulnar sensory conduction velocities(NCV). Among these, the relationships of TT 4 with sural distal latency( dl) (P<0.05) and sural nerve conduction velocities (NCV) (P<0.05) were only statistically significant. 
Discussions
In this study, all the hypothyroid patients had significantly lower TT 3 and TT 4 levels compared to euthyroids.
The relationships of TSH with median distal latency (sensory) showed a statistically significant positive relationship only, The relationships of TSH with most of the nerve conduction parameters showed a relevant correlations but they were not statistically significant. These findings may be explained by the fact that the thyroid deficiency may be a factor for the deterioration of nerve conduction parameters. 7 Relationships of all the nerve conduction parameters with serum TT 3 were statistically non significant. Inability to find the significant correlations between nerve conduction parameters and TT 3 level in this study may be due to their almost normal level of TT 3 as most of the hypothyroid subjects were on hormone therapy.
Relationships of TT 4 showed a statistically significant negative correlations with Sural distal latency and positive correlations with Sural NCV. This findings also correlate the deterioration of nerve conduction with the decreased hormone. Except these, the positive relationships with ulnar and common peroneal motor latencies, median sensory, ulnar and common peroneal motor conduction velocities and the negative relationships with median motor latency and motor conduction velocity and ulnar sensory latency and sensory conduction velocity were statistically non significant.
The mechanisms of deterioration of nerve conduction parameters in hypothyroidism are not yet fully clear but different investigators suggested that the weight gain in hypothyroids may be a contributory factor for this nerve conduction abnormalities. In addition, the deposition of mucopolysaccharide or the myxedematous tissue may also results in compression over the peripheral nerves and thereby swelling and degeneration of them. 2, 4 It has also been suggested that the thyroid hormones stimulate the mitochondrial respiratory activity to produce ATP during aerobiosis under normal physiological condition. Hormones also increase the ATPase activity and consequently Na + /K + pump activity in this group of patients. Therefore, deficiency of ATP and reduced ATPase and decreased Na + /K + pump activity may be responsible for this changes in this group of patients. 1 Decrease glycogen degradation may also leads to energy deficit in hypothyroid patients. 1, 3, 4, 7 In this study, both these factors may be responsible for nerve conduction impairment in hypothyroids.
The non significant correlations between the thyroid hormones and most of the nerve conduction parameters of the present study may be due to the almost normal values of TT 3 and TT 4 in hypothyroid subjects as most of them were on hormone therapy.
Conclusion
So all the findings of the study revealed that the impairment of nerve conduction parameters may occur in hypothyroids. 9 
